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Abstract

This paper presents a CAD program developed on a microcomputer in order to support graphic
and computational assessment of ergonomic problems associated with the design of a man-in-cab
system, The program is coded to help workspace designers with ergonomic evaluations needed
in the design stage, This paper proposes a biomechanical-ergonomic approach to the cab design
using man and workplace models, The human model is developed to have dimensions obtained
from the Korean anthropometric data reported in 1992. Its graphical representation is based on
a wire-frame model but, whenever necessary, body segments can be represented by a solid model
with hidden line/faces removed and shaded, Workplace models are presented for cabs of the
excavator, one of the most popular construction vehicles. A workplace model consists of an
operator seat, a steering wheel, two control levers, two pedals, and a control panel, The
workplace elements can be modified in their sizes, positions, and orientations by changing the
reference point and design parameters. An algorithm for the view test is suggested and loaded to

provide a visual evaluation of the overall layout of a workplace model.
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Dorsal/Palmar Flexion
Wrist 2
s Adduction/Abduction
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P Adduction/Abduction
Knee 1 Flexion/Extension
Ankle 1 Dorsal/Plantar Flexion
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1993, <i7baak-zhe) A A k- (A A3,

2 B
Measarement item Ave. | S.D. ] %ile ( 50%ile 95%n:
(cm) (cm) (cm) (cm) (cm)
A, Stature 168 .4 5.2 159.9 168.3 | 177.0
A, Eye height 156.8 5.1 | 148.2 156.77 164. B
A;  Acromion height 137.4 4.7 129.2 137.3 | 715.2
A, Neck height posterior 144 .5 5.2 135.7 144.5- 153.2‘7
As; Waist height 101.9 3.9 95.4 101.9 108.2
A;  Olecranon height 102.6 3.8 i 96.3 102.6 109.1 -
A; Gluteal furrow height Y 3.4 67.1 721 T
As Fingertip height 63.4 3.0 | 384 63‘41 68.4
A, Perineum height 74.5 3.4 69.0 ’ 74.4 ,L, 80) 37
Ay, Trochanter height 81.7 | 3.7 5.9 | 816 | 88.0
Ay Tibial medial height 62 27 06| 464 506
A,z Overhead fingertip reach 213.6 ‘ 7.2 202.0 ’ 214.0 | 2250
Ay Waist front length 35.7 ! 2.3 ! 32.0 ' 35.8 35';7
A, Back length 44.0 2.4 40.0 44 .0 487‘70 -
A,s Gluteal length X 28.9 2.2 25.5 28.9 32.;‘
A, Shoulder length 15.4 1.4 13.2 15.5 17.6
Ay, Front interscye breadth | 366 3.0 31| 367 | 410
| -
A,s Back interscye breadth 41 .4 3.8 34.4 42.0 47.1
Ays Sleeve length, lateral 52.5 2.3 49.0 - 52.4 ( 56.4
Ay Sleeve length, medial 43.1 2.2 39.7 43.0 J 47.0
Az Neck to ulnar styloid length 75.7 \ 2.8 | 71.0 75.8 ’ 80.2
A, Crotch length 73.1 4.6 65.5 73.0 81.0
A,; Acromion to acromion breadth 37.8 2.0 34.2 38.0 40.8
Az, Maximum body breadth 45.4 2.8 40.8 45.4 50.0
Ags Chest breadth 29.7 1.8 26.9 29.6 32.9 7
A Waist breadth 276 | 22 238 26| 313
Az Hip breadth 32.2 ! 1.6 29.6 32.1 34.9
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A, Nipple to nipple breadth 17 .4 1.5 15.0 17.3 20.1
A,y Chest depth 21.8 1.9 18.7 21.8 25.1
A; Abdominal depth 21.3 2.2 17.8 21.2 25.2
Aj; Hip depth 22.2 2.4 18.3 22.1 26.0
Az Arm reach to wall length, lateral 106.0 3.8 99.7 105.9 1121
A,; Arm reach to wall length, anterior 81.0 3.6 75.1 80.9 86.9
Ay, Span 167.4 6.2 157.1 167.5 177.2
Ag; Neck circumference 36.5 1.9 33.4 36.4 39.7
A Neck root circumference 39.7 2.0 36.4 39.7 42.9
A;; Armhole circumference 41.3 2.8 37.0 41.1 46.4
A, Upper arm circumference 29.1 2.3 25.4 29.1 32.8
A,y Forearm circumference 26.0 1.6 23.5 26.0 28.8
A Upper chest circumference 85.5 5.2 77.5 85.1 95.0
A, Middle chest circumference 91.3 5.6 82.3 90.9 101.2
A, Lower chest circumference 77.6 5.6 69.1 77.1 88‘27
A4; Waist circumference 80.5 7.2 68.9 80.4 92.3
A, Abdominal circumference 83.8 6.3 73.5 83.9 94 .4
A, Hip circumference 92.2 4.9 84.0 92.1 100.2
A, Thigh circumference 53.1 4.0 46 .4 53.2 59.6
A,; Knee circumference 36.2 2.2 32.9 36.0 40.0
A, Calf circumference 36.2 2.4 32.2 36.1 40.0
A, Sitting height 91.4 3.0 86.5 91.3 96.4
Asy Eye height, sitting 80.0 3.1 74.8 80.1 84.9
A., Acromion height, sitting 60.4 2.7 56.1 60.5 64.8
A;, Elbow rest height, sitting 26.8 2.3 23.0 26.9 30.5
As; Knee height, sitting 49.7 1 46.1 49.6 ! 63.0
A;, Popliteal height, sitting 40.8 2.0 37.7 40.7 44.1
A;; Thigh depth, sitting 14.0 1.4 11.7 13.9 16 .4
A, Buttock to knee length, sitting 55.0 2.4 51.1 55.0 58.8
A;, Buttock to popliteal length, sitting 45.7 2.4 41.7 45.7 49.6
Ay Hip breadth, sitting 33.9 1.9 30.8 34.0 37.1
A Functional leg length 105.2 4.2 98.0 105.3 112.2
Ag Acromion to olecranon length 34.1 1.4 31.9 34.0 36.3
Ag Olecranon to fingertip length 44.1 1.7 41.3 4.1 47.0
A, Overhead fingertip reach, sitting 133.8 4.6 126.2 133.8 141.5
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As; Head height 23.1 1.1 21.3 23.2 24.9
Ag; Head breadth 16.3 0.6 15.3 16.3 17.3
Ag; Head length 18.6 0.7 17.4 18.6 19.7
Ags Bitragus breadth 14.7 0.6 13.7 14.7 15.8
As; Bitragus to submandibular arc length 31.1 1.6 28.5 31.0 33.8
A, Bitragus to menton arc length 33.1 1.4 30.8 33.0 35.4
Aq Bitragus to vertex arc length 38.5 1.6 35.0 37.5 40.3
A+ Eye to menton length 11.6 0.8 10.3 11.6 12.9
A7 Menton to crinion length 19.7 1.1 17.9 19.7 21.6
Az Head circumference 56.8 1.5 54.3 56.8 39.1
_:Am Pupillary distance 6.3 0.3 5.8 6.3 6.9
A;, Lip breadth 4.8 0.4 4.2 4.8 5.6
A:; Hand length 18.1 0.8 16.9 18.1 19.4
A;; Maximum hand breadth 9.4 0_8— [ 8.0 9.5 10.7
A;; Hand circumference 20.6 ) 1.0 19.0 20.5 22.2
A~ Palm length 10.3 0.5 9.4 10.3 11.1
A-, Hand thickness A 2.8 0.2 2.5 2.7 3.2
Aq Foot length 24.7 1.0 23.1 24.7 26.4
Ag Foot breadth 10.2 0.5 9.3 10.2 11.0
Ay, Instep circumference 25.7 1.2 23.7 25.6 27.8
Ay Ankle circumference | 24.8 1.2 22.8 24.8 26.9
Aq Weight (kgf) 1 66.4 i 7.9 54.0 66.0 80.0




